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H3o6peTeHn© othocutcb k StfOTexHonornn. 
L-AMUHOKUcnoTbi, TaKkie KaK L-TpeoHHH, 
L-roMOcepHH, L-weT^OHiiH, L-aprkiHMH, 
L-npo/iMH, L-uaonefiunH hjim L-rnyTaMnnoBas 
KucnoTa, nonyMajoT KyrtbTUBupoBam/ieM 
6aKTepnn Escherichia coli, 

TpaHCX|)OpMHpOBaHHOV1 reHOM, KOAHpyfO^M 

nnpyBaTKap6oxcnna3y. flpuneM E. coli o6jiaAaeT 
cnoco6HOCTbK5 k npoAyKquu L-aMHHOKnanoT. 
Docne HaKonneHM« L-awnHOKuanoT ux 



M3B/ieKaHDT H3 nuTatejibHOM cpeAbi. UJTaMM 
SaKiepnn E. coli MG 442 unu 44 
TpaHCO>opMnpyjoT nj-ia3MHAo^. coAep>KaLLj^efi 
reH, KOAHpyiomuPi nnpysaTKap6oKcnna3y. B 
nepBOM cnyMae LUTaMM npOAyunpyeT L-TpeoHUH 
n L-rnyTaMMHOByK) KucnoTy, b nooneAHew - 
L-roMocepMH. M3o6peTeHne no3BonpeT 
nonyMaTb L-aMUHOKUcnoTbi c BbicoKoi* cTeneHbK) 
3($>C^eKTHBHOCTH. 3 c. m 2 3.n.<$>-nbi, 3 mi., 1 
Ta6n. 
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(57) Abstract: 

FIELD: biotechnology, microbiology, 
genetic engineering, biochemistry, amino 
acids. SUBSTANCE: method involves to 
preparing L-amino acids as such L-threonine, 
L-homoserine, L-methionine, L-arginine, L- 
proline, L-isoleucine or L-glutamic acid by 
culturing the microorganism Escherichia coli 
transformed with gene encoding enzyme 
pyruvate carboxylase being this strain E. 
coli shows ability to produce L-amino acids. 
Accumulated L-amino acids are extracted from 



nutrient medium. The strain of bacterium E. 
coli MG 442 or 44 is transformed with 
plasmid comprising the gene encoding the 
enzyme pyruvate carboxylase. By the first 
variant the strain produces L-threonine or 
L-glutamic acid and by the latter variant 
L-homoserine. Invention provides the high 
effectiveness of production of L-amino 
acids. EFFECT: improved preparing method, 
valuable properties of strain. 5 cl, 3 dwg, 
1 tbl, 3 ex 
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HacTostnee n3o6peieHue othochtcs k 
cnoco6y nonyneHUH L-aMUHOKucnoT, a hmshho k 
cnoco6y nonyMeHus L-ipeoHnna, 
L-rnyraMMHOBoPi Ki/icnoTbi, L-roMocepuHa, 
L-MernoHMHa, L-aprnHMna, L-nponuiHa hjim 
L-n3o/ietii4^Ha c ncnonbsoBaHnew 6aKrepnn, 
npi/iHaAnewamePi k pOAy Escherichia. 

TaKne L-aMUHOKMcnoTbi, kbk L-TpeoHUH w 
L-rnyiaMUHOBafl KucnoTa, o6biMHO 
npou3BOA*Tca MeToaawinn c$)epMeHTat4Mn c 
Mcnonb30BaHneM npenMyumecrseHHO 
KopnHoc|50pMHbJX 6aKTepnPi, npuHaAneacamwx 
poAy Brevibacterium, Cory ne bacterium n 
Microbacterium unw mx wyiaHTHbiM 
pasHOBHAHOCT^M ("Amino Acid Fermentation", 
Gakkai Shuppan Center, p. 195-215, 1986). 

C ApyroPi ctopohw, M3BecTeH MeTOA 
BbiBeAenns oaKTepuB, npoui3BOAHLnux 
L-aMUHOKucnoTbi n npMHaAneKau^nx poAy 
Escherichia, c nowioa^bKD TexHUKU reHeTunecKotf 
peKOM6nHau.nu. 

HanpuMep, 6bin OTKpbiT MexoA nonyMeHM^ 
L-nn3MHa c noMoiAbKD Escherichia coli, b 
KOTopofi renbi, KOAnpyfou^ne 

AurnApOAMnnKO-nnHaTcuHTeTaay v\ 
acnapTOKWHa3y, yTpa™nn nyBCTBHTenbHOCTb k 
HHrn6kipoBaHHK> no Tuny oTpHU,aTenbHoi?i 

oGpaTHOtf CBA3H L-HM3HHOM l/l L-TpeOHHHOM, a 

reHbi, KOAHpyK>u4ne 
AMaMMHonnMenaiAernAPoreHaay (unn 
TeTparnApoA^nnKonMHaTcyKu,HHnna3y m 
cyKUHHnnAnaMMHonnMenaTAeaunnasy), 
o6naAann noBbiweHHOH aKTMBHOCTbfo (WO 
95/16042). 

XoTfl npoAyKqua L-aMUHOKUcnoT 6bina 
3HaMHTe/ibHO ycoaepiueHCTBOBaHa BbiseAeHneM 
MHKpoopraHM3MOB, yKa3aHHbix Bbiiue, nnn 
ynynujeHneM npou,eccoB npon3BOACTBa, 
HeodxoA^MO pa3pa6aTbisaTb 6onee 

3<£4>eKTHBHbie npou,eccbi nojiyneHkm 

L-aMUHOKMCriOT, HTOObl yAOBXieTBOpHTb 

OK^AaeMoe b 6yAyu4eM cymecTBeHHoe 
noBbJLueHne cnpoca Ha aMHHOKucnoTbi. 

nnpyBaTKap6oKcnna3a [nupyBaT: ahokcha 
yrnepoAa nvira3a (ADP-o6pa3yK)una*), EC 
6.4.1.1] «Bn«erc« cpepweHTOM, coAepwaiUHM 
6hothh. Ona KaTani/i3HpyeT Kap6oKCnni/ipoBaHne 
nupysaTa c o6pa30BaHneM OKcanoaueTaTa. 
nnpyBaiKap6oKCHJia3a M3 Escherichia coli 
Hen3BecTHa, ho Brevibacterium (Diesterhaft 
M.D. and Freese E. , J. Biol. Chem. , 248, 
No. 17, p. 6062-6070 (1973)) H 
Corynebacterium (Peters-Wend ish P.G. et al., 
Microbiology, 144, p. 915-927 (1988)) 
coAep>KaT nnpyBaTKap6oKcnna3y, n 

HyKnwoTnAHafl nocneAosaTenbHOCTb reHOB, 
KOAHpyKDU4nx 3tot c>epMeHT, 6bina 
ony6.ni/iKOBa Ha. 

KpOMe Toro, t/i3BecTHbi LUTawiMbi 
Corynebacterium glutamicum, b Kotopbix 
aKTHBHOCTb nupyBaTKap^OKcujiaabi yBennneHa, 
nnn LUTaMMbi Corynebacterium glutamicum, reH 

nkipyBaTKap60KCHJia3bl KOTOpblX HHSKTHBUpOBaH 

(Peters-Wend ish, P.G. et al., Microbiology, 
144, p. 915-927 (1988)). OAwaKO 3th 
MMKpoopraHH3Mbi 6bini/i cosAaHbi b KanecrBe 
3KcnepHMewTa/ibHbix o6pa3upB Ann H3yneHHfl 
cjDepMeHTOB, Heo6xoAHMbix a^a pocra Ha cpeAe 

C miOK03Otf. CBH3b Me>KAy aKTHBHOCTblO 

n^pyBaTKap6oKcnna3bi n npoAyKU,nei/» 
L-aMUHOKMcnoT 6bina Hen3BecTHa. TaiOKe 
Hen3BecTHbi nonbUKU BBeAeHM* reHa 
nnpyBaTKap6oKcnna3b! b 6aKTepMH. 

npnwaAne>KaLJ4ne poay Escherichia. 

HacTOflLU,ee H3o6peteHne BbinonHeno na 



ocHOBe BbiuueynoMflHyTbix cpaicroB, m ero uenbio 
fiBnneTCfl pa3pa6oTKa cnoco6a nonynenun 



a UM6HHO L-TpeOHUHa, 

KucnoTbi, L-roMocepnHa, 
L-aprnHUHa, L-nponi^Ha, 
c BbfCOKoPi creneHbio 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



L-aMUHOKucnoT, 
L-rnyTawHHOBotf 
L-MeTnoHUHa, 
L-n3onei^q^Ha, 

300eKTHBHOCTU. 

B pe3ynbTare KponornMBoro viccneAOBaHn^ 
c u,enbJO AocTH>KeHnn yK33aHHOM BbiLiie u,enu 
asropaMU HacTO^iAero n3o6peTeHHfl 6bino 
ycTaHOBneHO, mto BBeAeHvie reHa, KOAHpy»ou4ero 
nnpyBaTKap60KCi/ina3y (3Aecb n &anee 
ynoMUHatoLuerocfl KaK "reH pyc"), b 6aKTepnto, 
npuHaAnexamyio poAy Escherichia, MO>KeT 
ycunnTb npoAyKMHK) 6aKTepne£^ L-aMUHOKucnoT. 
TaKUM o6pa30M 5bino cosepujeHO nacTonujiee 
H3o6peTenne. 

To ecTb npeAMeTow HacT05?u4ero 
n3o6peTeHH5R «Bny?eTcn 6aKTepnfl, 
npnHaAne>KaLAan poAy Escherichia, 
TpaHc4>opMnpoBaHHa?i c noMotubK) reHa, 
KOAVipyKJmero nwpyBaTKapSoKcunasy, u 
o6jiaAaJOU4an cnocoGHOCTbKD npoAyKUHn 
L-awnHOKUcnoT. 

B HacToaiueM n3o6peTeHMH raiwe 
npeACTasneHa 6a KTepuR, onucaHHan Bbiuje, b 

KOTOpO^ reH, KOA^pyK)IHHM 

nnpyBaTKap6oKcnxia3y, nonyneH H3 6aKrepnn, 
npuHaAnexaiMePi poa/ Bacillus. 

Aanee, b Hacroflu^eM n3o6peieHnn 
npeAno>KeHa oaKrepn*, onucaHHan Bbiiue, b 
KoropoPi reH, KOAupyKJiMufi 

nnpyBaTKap6oKCnna3y, BBeAen b Ha3BaHHyto 
6aKrepMK3 b ManoM nucne Konnfi. 

Bonee Toro, b HacTOflu^eM n30DpeTeHt/iw 
npeAno>KeHa 6aKTepM5?, onucaHHaf? Bbiiue, b 
KoropoPi L-aMUHOKucnoTa Bbi6pana H3 rpynnw, 
cocTo«u4eCi H3 L-TpeoHUHa, L-rnyTaMUHOBoPi 
KucnoTbi, L-roMOcepuna, L-MernoHnna. 
L-aprnHMHa, L-npon^Ha u L-n3one?iL4MHa. 

Taiotce b HacTo^meM n3o6peTeHun 
npeAno>Ken cnoco6 nonyneHUfi L-aM hhokucdot , 

BKHKDHaiOlUM^ B Ce6fl Ky/lbTHBH pOB3H Me 

yKa3aHHoPi Bbiuje 6aiaepnn b cpeAe, 
npo^3BOACTBo n HaKormeHne b cpeAe 
L-aMwiHOKi^cnoT n BbiAeneHne L-aMUHOKucnoT \az 
cpeAW. 

flanee, b HacToauneM n3o6peTeH^n 
npeACTasneH cnoco6 nonyneHun 
L-awuHOKUcnoT, onucaHHbiPi Bbiuje, b kotopom 
L-aMUHOKuicnoTa Bbi6pana M3 rpynnbi, 
cocronuneCi H3 L-TpeoH^Ha, L-rnyTaMUHOBovi 
KMcnotbi, L-roMocepkina, L-wernoHUHa, 
L-aprnHMHa, L-nponnHa v> L-nsone^ukiHa. 

TepMHH "npOAyKUMfl L-aMUHOKucnoT" 
osHanaer cnoco6HOCTb 6afaepnM 

npoAyiA^pOBaTb m HaKanrtusaTb UaMHHOK^cnory 
b cpeAe 8 KonnnecTBe, 6onbLueM, newi y AUKoro 
UJTaMMa 3Toro Tuna. 

B COOTBeTCTBHH C HaCTO«LU,HM 

H3o6peTenneM npoAyKu,ufl L-aMMHOKUcnoTbi, 
TaKoPi KaK L-TpeoHMH, L-rnyTaMUHOBaa KucnoTa, 
L-roMOcepnH, L-weTHOHUH, L-aprkJHUH, L-nponnH 
udm L-nsor»ePiunH, 6aKTepnew, npuHaAne^au^kix 
k poAy Escherichia. MO>KeT 6wrb ynynweHa. 
Bonee roro, HacToqu^ee M3o6peTeHne MO>Ker 
6biTb ncno^b30BaHO Ann BbiBeAeHUfl 
npOAyU^HTOB L-aMMHOKucnor, npMHaAne>Kau4nx 
poAy Escherichia. 

Ha <pw. 1 noKa38Ha cxeMa nonyneHi/i* 
LUTaMMa-pet^vinneHTa Bacillus subtilis 
pycA::KmR Ana KnoHnpoBaHna reHa pycA. 

Ha 4>ur.2 noKa33Ha cxeMa pycA M3 Bacillus 
subtilis 1 68. 

Ha cjwr.3 noKa3ana cxeMa KOHCTpy upOBa huji 
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nna3MHAbi, coAepwametf reH pycA. 

Aanee HacTOflLU.ee H3o5peTeHne 6yp>er 
onucaHo noApo6Hee. 

<1> BaKTepufl, npuMaflnexaLi^afl poay 
Escherichia, TpaHccpopMnpOBaHHas c noMOtHbio 
reHa pyc. 

BaicrepHfl, npuHaAne^au^a^ poAy 
Escherichia, comacno HacToauieMy 
n3o6peTeHHK) flBnaeTCJi 6aKTepnefi, 
TpaHc<fc>opMnpOBaHHoCi c noMOii^bfo reHa pyc. 
npwMepOM oaKrepnn, npHHaAne>Kamert poAy 
Escherichia, asnaeTCfl Escherichia coli. Xota 
reH pyc, ncnonb3yeMbiPi b HacTOHineM 
n3o6peTeHnn, He orpaHH^HBaeTCfl Tew 
ycnoBneM, mto oh MO*eT KOA^posaTb 6enoK c 
aKTHBHOCTbK) nnpyBaT-Kap6oKCnnaobt , 
npuMepaivi rewa pyc Mower cny>KHTb reH pyc, 
nonyMeHHbiM H3 6aKTepnn, npuHaAnewaLiiefi k 
poAy Bacillus, nnn reH pyc H3 KopnHenoAo6Hbix 
6aKTepnft. Buna ony6nnK0BaHa HyKneoTHAnafl 
nocneAOBarenbHOCTb reHa pyc, nonyneHHoro H3 
Bacillus subtilis, (Genbank/EMBL/DDBJ 
Accession, 297025, NID g2224758) h reHa pyc 
H3 Corynebacterium Glutamicum 

(Peters-Wendish P. G. et al., Microbiology, 
144, p. 915-927 (1988)). (looTOMy reH pyc 
MoweT 6biTb nonyneH c noMoatbHD ni4P 
(nonnMepasHoPt LiennoPi peaKU,un: White T. J. et 
a!., Trends Genet., 5. 185 (1989)) c 
npuweneHneM npaflMepoB (saTpasoK), 

CUIHTe3kjpOBaHHb{X B COOTBeTCTBHH c 

HyicneoTttAHoPi nocneAOBa Ten bHOCTbK), u c 
ncnonb30BaHueM b KavecTBe MaTpw^bi 
xpOMOCOMHoPi AHK GaKTepMu, npuHaAnewaujetf 
pOAy Bacillus, raKOtf K3K Bacillus subtilis, 
nnn 6aicrepnn coryneform, TaKofi KaK 
Corynebacterium Glutamicum. 

LUTaMM Escherichia coli 44/pmMW119-pycA, 
b kotopom npucyrcTByeT pMW1 19-pycA, 
coAepxcaLLintf reH pyc Bacillus subtilis 6bin 
AenoHnpoBaH b PoccntfcKoPi naunoHanbHotf 
Kon/ieKUjMM npoMbiujneHHbix MHKpoopraHwsMOB 
(BKI1M), BHUHTeHeTHKa; AopowHbifi npoe3A. 1, 
113545, MocKBa. Poccua, noA 
perncTpau,MOHHbiM HOMepOM BKPIM B-7822. 

LUTaMM Escherichia coli 

MG442/pmMW1 19-pycA, B kotopom 

npucyTCTByer pMW 1 1 9-pycA, coAepwau-LHPi reH 
pyc Bacillus subtilis, 6bin flenonnpoBan a 
PoccuftcKoCi Hau,noHa/ibHoPi KonneKU.nu 
npoMbiLuneHHbix MHKpoopraHH3MOB (BKnM), 
BHUHfeHeTHKa; p,opoKHt>\vi npoe3A, 1. 113545, 
MocKBa, Poccufl, noA pernor pa u,noHHbiM 
HOMepOM BKflM B-7821. 

B 3TOI* CBH3W reH, KOAHpyiOLLiHtf 

n^pyBaTKapooKcunaay U3 Bacillus subtilis 
(reH pycA), 6bin icnoHnpOBaH, KaK sto onucaHO 
HM>Ke, b npoiiecce BbinoriHeHna HacTOflLu,ero 

M306peTeHMR 

CHa^ana 6bin cKOHCTpynpoBaH ujt3mm 
Bacillus subtilis, Aedpvti\\ATHh\v\ no reHy pycA. 
3aTeM, c ncnonb30BaH^eM SToro uuiaMMa 8 
Ka^ecTBe peq^nneHTa, reH pycA 6bin 
KJlOHMpOBaH nocpeACTBOM BblA^neHUfl 

cbparMeHia AHK, KOTopbifl cnocoOcTBOBan 
BoccTaHOBneHHK) ayKcoTpocpHocTn LUTaMMa no 
acnapraiy nnn u,uTpaTy, H3 6n6nnoTeKu 
reHOMHO^ fiHK LUTaMMa Baciiius subtilis AUKoro 
-una. Plocne Toro KaK Baciiius subtilis 
o6pa3yeT OKcanoaLjeTaT c noMOLLibio 
nnpyBaTKap6oKCnna3b!, Bacillus subtilis He 
Moxer pacTH Ha MUHUManbHoft cpeA©, eonn y 
Hee Ha6nK>AaeTc^ Aeo>HLinr aKTHBHOCTH 3Toro 
c^epMeHTa. OAHaKo doct Boccra Ha snuBaeTCR 
npn AOoaBneHW L-acnapTaTa, L-rnyiaMaTa, 
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Hnrpara nnn cyKu,MHaTa. HyKneoTHAHaa 
nocneAOBaienbHoctb rena pycA n 
aMUHOKuc/ioTHa^ nocneAOBarenbHOCTb, 
KOA^pOBaHHbfe reHOM, noKa3aHbi b SEQ ID 
Nos:3 \a 4. 

LUTaMM, AecpnqMTHbi^ no reHy pycA, MOweT 
6biTb nonyneH, Hanp^Mep, KaK onucaHO HM>Ke. 
MacTHMHbiM cjDparMeHT flHK reHa ylaP, 
pacnonoweHHbi^ na xpoMocoMe cpa3y nocne 
reHa pycA, 6bin nonyneH c noMou^bfo nL4P. B 
KanecrBe 33TpaBOK Ana ni4P woryT 6birb 
ncnonb30BaHbi onuroHyKneoTHAbi, Hanp^Mep 
SEQ ID Nos:1 n 2. 3areM ujraMM Bacillus 
subtilis A^Koro Tuna 6btn TpaHcc^opMUposaH c 
noMombfo nHK-nna3M^AbJ, coAep>Kau4ei^ 
nonyMeHHbiPi flHK n MapKepHbiP^ ren, c 
nocneAyK>metf MHrerpai4ne^ flHK-nna3MMAbi b 
reH ylaP b cocraBe xpomocomhom ^HK MeTOAOM 
roMonornMHoC^ peKOM6nHai4Hn. 3aTeM, c 
noMombkD c>epMeHTa pecrpuKi^nn, nanpMMep, 
TaKoro KaK Pstl, y3Haiou^ero pecrpHKu,noHHb}i?i 
caPir BHyTpn reHa pycA, 6bina cKOHcrpynpoBana 
6n6nnoTeKa xdomocomho^ AHK nonyneHHoro 
LUTaMMa. PeKOM6nHaHTHaa nnaaMUfla, 
coAep>Kau4afl MapKepHbiPi reH n HacTUHHbiPi 
4)parMeHT reHa pycA, Mo>KeT 6biTb nonyneHa 
TpaHCc|>opMai^nePi LUTaMMa Bacillus subtilis 
AUKoro Tuna c noMOU^bio 6n6nnoTeKn n 
nocneAy*ou4HM ot6opom kjiohob, 

OKcnpeccupytou^nx MapKepnbi^ reH. 3aTeM 
LUTaMM Bacillus subtilis AUKoro Ti^na 6bin 

TpaHCCj>OpMMpOBaH nHHeapM30BaHHOM 

peKOM6nH3HTHofi nna3MHAoPi, u KnoHbi, 
3KcnpeccnpyK>u4^ie MapKepHbiPi reH, 6bEnw 
OToCpaHbi ah^ nonyneHMH A©c|DMUviTHoro no reny 
pycA uJraMMa, b kotopom JT4HK-nna3MHAa 
MHTerpuposaHa b reH pycA b xpoMOCOMHofi flHK 

3Toro LUTaMMa. 

Tpancc^opMaLiMfl ©aKTep^n, 
npuHaAnexaLLiei^ poAy Escherichia. reHOM pyc 
MO>KeT 6biTb npon3BeAeHa nyTeM eeeAeHnfl rena 

pyc, B nOAXOAHLLLHtf BeKTOp, KOTOpbJk) 

0y HK14HOH npyeT b 6aKTepn^, npi4HaAne>KaL4efi 
pOAy Escherichia, HTo6bt CKOHCTpywposaTb 
peKOM6nHaHTHb)Pi Beicrop, BBeAeHna 3Toro 
peKOM^HHaHTHoro BeKropa b GaKTepuho, 
npuHaAnexaLuyK) poAy Escherichia. 

B KanecTBe npMMepa Beicropa MOxeT 
cnyxKTb nna3MHAa pBR322, pMW118, pMWH9, 
pUC18, pUC19 nnn noAo6Hafl, cbaroebiw seKTop, 
TaKOM KaK x t X, M13mp9 nnn noAoSHHPi, n 
TpaHcno30H, TaKofi KaK Mu, Tn10, Tn 5 nnn 
noAo6HbiPi. OAHaKo b HacTOHLLieM H3o6peTenw)n 
nnasMHAa c ManbiM MucnOM KonnPi, TaKaj? KaK 
pMW118 nnn pMW119, npeAnoMTMTenbHa b 
BHAy Toro, hto 6aKrepnfl, TpaHC($>opMnpyeMa« 
seKTopoM, MO>KeT 6biTb HecTa6nnbHoPi, ecnn b 
KanecTBe aeKTopa An« BBeAeHUfl reHa pycA 
HcnonbsyeTca nna3M^Aa o BbicoKUM nucnoM 
Konnvi. 

BBeAeHne fiHK b 6aKTepn»o poAa 
Escherichia MO>KeT 6biTb npon3BeAeno, 
nanp^Mep, no MeTOAy D.M. Morrison (Methods 
in Enzymology, 68, h. 326 (1979)) nnn no 
MeTOAy, b kotopom OaKTepnanbHbfe KneTKH, 
BKntonaKOiAne AHK, An« yBenn^eHnq nx 
npOHnqaeMOCTU Ana flHK o6pa6aTbiBaioTc^ 
xnopnAow KanbLiuifl (Mandel M. and Higa A. , J. 
Mol. Biol., 53, p. 159 (1970)) unM ApyruM 
cxoAHbtM cnoco6oM. 

npuroTOBneHne reHOMHoPi AHK, 

KOHCTpynpoBaHne 6k»6nnoTeKvi reHOMHOi?i AHK. 
rn6pnAH3aiiHH, r\U,P, npuroToaneH^e 
AHK-nna3MMAbJ, pa3pe3aHne u nurnpoBaH^ie 
AHK, TpaHcc$)opMai4^« n TOMy noAoSHoe MoryT 
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6biTb nponsBeflenbi nK>6biM cnoco6ovi, 
nasecTHbiM cneuuanncry, nMeK>m,eMy HaBbiKH u 
onbii pa6oTbi s stom oonac™. TaKi/ie cnoco6bi 
onncaHw Sambrook J.. Frritsche E.F., 
Maniatis T. (Molecular Cloning, Cold Spring 
Harbor Laboratory Press, 1.21 (1989)). 

npoflyKLjMfl L-aMMHOKUcnoT 6aKTepnetf poAa 
Escherichia MO>KeT 6birb ynynuueHa nyTeM 
npi/iA3Hnfi unu ycunewnn aianBHOCTH 
n^ipyeaTKap5oKCnna3bi B 6aKTepun nyreM 
TpanccfcopMaLii/w orotf 6aKTepnn reHOM pyc 3to 
nponcxoAUT, Bepo^THO, n3-3a roro, mto 
u4aBeneeoyKcycHafi KucnoTa o6pa3yeTca He 
TonbKO M3 c£oc<$oeHonnnpOBHHorpaAHotf 
KucnoTbi, ho TaioKe m nfipOBMHorpaflHofi 

KUCJlOTbl, A HMeHHO, TpaHCDOpT MOJieKyilbl 

rnK3K03bi (nnn caxapo3bi) b 6aKTepnanbHyio 
KnerKy, o n ocpe a° Ba h h bi ft cucTeMoft 

($>occ$>oeHonnnpoBHHorpaAHoCi KucnoTbi, 
nporeKaeT c pacxoAOBaHMeM onuoti MoneKynbi 
c|Docc|DoeHonnkipOBMHorpa,qHOM KucnoTbi m 
o6pa30B3HneM oahok MoneKynbi 

nuposMHorpaAHoPi KucnoTbi. H xota 
o6pa30BaBiua«c5R nupoBUHorpaflHaa KnanoTa He 
yMacTByeT HanpflMyfo b cnHTe3e L-awnHOKUcnoT 
b 6a«TepnanbHoPt KneTKe, npoAyKU,nfl 
L-aMUHOKMCJior MoweT 6biTb noBbiLueHa 
BcneAOTBue o6pa30BaHM5i u^aBenesoyKcycHoPi 
KucnoTbi H3 nupoBMHorpaAHOM KucnoTbi, 

B KanecTBe 6aiorepun, npuHaAneacaLuetf poAy 
Escherichia, b KOTopyjo reH pyc Aori)KeH 6biTb 
BBeA^H, Ana npon3BOACTBa L-aMUHOKUcnoT 
ncnorib30BaH ujTaMM, y>Ke o6naAaK>LHnPi stum 
CBoPiCTBaM. \ArM Me cnoco6HOCTb k npoAyKLjun 
L-aMUHOKi/icnoT EaKTepnetf poAa Escherichia 
Moxer 6b!Tb npnAana b pesyribTare ee 
TpaHCcjDopMai^^n renoM pyc. KcraTu reH pyc U3 
Escherichia coli Hen3secTeH, oAHaKo, eonn 
gtot reH 6yAer HaKAeH b AanbHeftweM, oh 
TaioKe mo>k©t 6btTb ncnonb3oeaH. 

npuwepbi 6aKTepi™, npuHaAne>Kamux poAy 
Escherichia m npon3BOA*LMUX L-awMHOKUcnoTbi, 
onucaHbi HHwe. 

(1) BaKTepnn, npoAyMHpy>omne L-TpeOHMH. 
npuwepoM 6aKrepnPi, npoAyunpyKLL\ux 

L-TpeoHUH, npnHaAne>Kam,nx poAy Escherichia, 
Mo>Ker cnyxi/iTb uuraMM MG442 (6bin 
AenoHktpoBaH b PoccnPicKotf HaLjuoHaribHofi 
KonneKi^MM npoMbiiuneHHbix MHKpooprann3MOB 
(BKflM), BHUHreHeTHKa; flopo>KHbifi npoe3A, 1, 
113545, MocKBa, Poccwfl, noA 
perwcTpaijuoHHbiivi HOMepOM BKP1M B-1628 
(VKPM B-1628) (USP 4, 278, 765; TycfrruHep 
M.M. v\ AP-. TeHeTHKa, 14, c. 947-956, 
(1978)). LUTaMM MG442 6bin nonyneH KaK 

MyTaHT, yCTOtfHUBbltf K 

2-aww!Ho-3-rnApOKC^BanepnaHOBOM KtfcnoTe - 
aHanory L-Tpeonnna. 3tot ujTaMM rajcnce 6bin 
HenonHbuvt (leaky type) ayKCOTpo^oM no 
U3onetf4*HHy. Oh npOAyt^upoBan L-TpeoHUH u 
L-myTaMar b KanecTB© no6oMHbix npOAyKTOB. 

B KaMecTBe anbTepHaTUBbi LUTaMM MG442, 
TpaHCX$x)pMMpo8aHHbi^ pVC40 (USP 5, 175, 

107), npeAHOHTHTe/lbHO MOKeT OblTb 

Mcnonb30BaH b Ka^ecTBe LuraMMa, 
npoAyu^pyjou^ero L-TpeoHWH. 

(2) BaKrepnw, npoAy 14 ^py to Li^ne 
L-roMOcepMH. 

npHMepoM 6aKTepnM, npOAym^py^Li^nx 
L-roMocepnH, npMH6tAne>Kau4HX poAy 
Escherichia, Moxer cny>KHTb LUTaMM 44 (thrB). 
3tot ujTaMM 6bin nony^eH H3 usaecTHoro paHee 
ujTaMMa C600 (thrB, leuB) (Appleyard R.K., 
Genetics, 39, p. 440-452) KaK Leu + -peBepraHT. 

LUTaMM 44, TpaHCCfrOpMUpOBaHHbltf C nOMOU4bK) 
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npoAy»4HpyK>U4UX 
npuiHaAnexaunnx 

Cfiy>KHTb LUTaMM, 



nna3MHAbi. coAep>KaU4e^ ren thrA, KOAupyxLLmPi 
acnapTaTKHHa3y - roMOcepuHAerMAporeHasy I, 
MO>KeT 6b!Tb npeAno^THTenbHO ncnonbsoBaH. 

UJTaMM Escherichia coli 44 6bin 
AenoHnpoBaH b Poccvi^ckoPj HaunonanbHoPi 
KonneKL^nn npOMbiujneHHbix MHKpoopraHH3MOB 
(BKnM), BHUHreHeT^Ka; AopoxHbi^ npoe3A. 1, 
113545, MocKBa, Poccnw, noA 
perncTpai^noHHbiM HOMepoM BKP1M B-2175. 

(3) BaKTepui/i, npoAyU^pytoiAne 
L-myTaMUHOByio KucnoTy. 

DpuMepoM 6aKTepnPi, 
L-r/iyTaMHHOByK3 KucnoTy, 
poAy Escherichia, MO>K.eT 
ycToCiHMBbiPi k L-BannHy, HanpuMep iiiTaMMbi 
Escherichia coli B11, K-12 (ATCC10798), B 
(ATCC11303) 14 W (ATCC9637). 

(4) Batcrepwn, npopy\\wpy\Q\i\m 
L>M3one^i4MH. 

ripuMepoM 6aKTepnM, npoAyunpyHDLUnx 
L-H3onePiu,MH, npnHaAine>Kamnx poAy 
Escherichia, MO>KeT cnyKHTb lut3mm 
TDH6/pVIC40, pMWD5 (Hashiguchi K. et a!., 
Biosci. Biotechnol. Biochem., 63(4), p. 
672-679 (1999) unu AJ12919, onncaHHbifi b 
EPO 685555AI. 

<2> Cnoco6 no/7yHeHnFi L-aMMHOKucnoT. 

npoAyunpoBaHne L-aMUHOKUcnoT MoxeT 
nponcxoA^Tb c BbicoKoPi so>ct)eKTHBHOCTb»o npn 
KynbTHBupoBaHnn 6aKTepnn, npHHaAne>KaLAeM 
poAy Escherichia, TpaHcx£opMnpoBaHHotf reHOM 
pyc, KaK 3TO onucaHO Bbiuue, m o6/iaAaioiAeM 

CnOC06HOCTbKD K npOAyKL^HH L-aMUHOKUCnOT B 

cooTBeTCTByKDiuePi nuTaTe/ibHO^ cpeA^, npn 
npoAyu^poBannn u HaKonneHHk} L-aM^HOKMcnoT 
b nuTaTenbHO^ cpeAe n c6ope L-aMUHOKUcnoT 
H3 nMTaTenbHofi cpeAbi. 

np^MepoM L-aMMHOKuicnoT MO>KeT cnyjKkiTb 
L-TpeoHUH, L-rnyTaMUHOBafl KvicnoTa, 
L-roMocepnH, L-MeTuoHMH, L-aprnHUH, L-nponnH 
m L-H3onePiunH. L-AMUHOKUcnoTbi MoryT 
npon3BOA^TbCfl c noMOLi^bJO cnoco6a cornacHo 
HacTo^meMy H3o6peTeHMJo KaK no OTAexibHocTH, 

T3K H B CMeCH \AZ AByX H OOJiee aMUHOKUCnOT 

pa3Horo bha 3 - 

B cnoco6e comacHO n3o6peTennjo 
BbipatunBaHMe 6aKTepnn, npnHaAne>KaiAevi pOAy 
Escherichia, HaKonnenne. BbiAeneHne 
L-aMMHOKUcnoT U3 >k^akoPi nuTaTenbHOM cpeAbi 
m ux OHMCTKa MoryT 6biTb npon3BeAeHbi 

CnOCOOOM, CXOAHbIM C 06ll4enp^HflTbiMH 

cnocoOaMn nojiyneHu^ aMUHOKMcnoT mctoaom 
0epMeHTai4nn c ucnonb30BaHneM 6aKTepnPi. 
nuTaTe/ibHa^ cpeAa, Mcnojib3yeMa« aha 

KynbTHBUpOBaHU^, MO>KeT 6blTb KaK 

HCKyccTseHHOi/i, TaK \a HaTypanbHoi^, npn 
ycnosMn. hto OHa COAepKUT HCTOHHUKU 
yrnepoAa vt a30Ta, MUHeparibHbie BemecTBa m, 
ecnw HeoSxoA^MO, nuTaTenbHbie Beu^ecTBa, 
Tpe6yjou4necfl Ann pocTa 6aKTepnPi b 
cooTBeTCTByK>ti\eM koji unecT Be . B KanecTBe 
hctohhukob yrnepoAa mop/t 6biTb 
ncnonbsoBaHbi pa3/inMHbie yrneBOAbi, TaKne KaK 
rriKDK03a n caxapo3a, a TaKKe pa3nnHHbie 
opraHnnecKne KucnoTbi. B 3aBHCJ^}MOCTH ot 
ycBaMBaJoiqeui cnoco6HOCTH ncnonb3yeMoPi 
6aKrepnn MOxeT 6biTb ncno/ibsoBaH cnupT, 
TaKoCi KaK sTanon, n mnuepuiH. B KanecTBe 
ncTOMHUKa a30Ta MoryT 6biTb ncnonb30BaHbi 

3MMH3K, p33nMHHbie COTIM aMMOHUfl, T3KHe K3K 

cynbcfJaT aMMOHnji, APyrne hctomhuku asoTa, 
TaKne KaK aMUHbi, npupoAHwe hctomhuku a30Ta, 
TaK^e KaK nenTOH, rnAponn3aT coeBbix 6060B, 
cbepMenTannsaT MHKpo6Hotf OnoMaccbi. B 
KanecTBe MUHeparibHbix BeimecTB MoryT 6biTb 
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ncnorib30BaHbi cboc<£aT Kann«, cynb<fcaT Mamnfl, 
xnopufl HaTpi/ia, cynbdpaT >Kene3a, cynbdpaT 
MapraHua, Kap6oHaT KajibL^a. 

Bbipau4HBaH^e ocymecTBrmioT 
npeflnoMTkireribHO B aopo6Hbix ycnoBuax, TaKnx 
K3K KaManoHHan KyribTypa, a TafOKe npn a3pau.un 
m nepeweujuBaHUM. TeMnepaTypa Ky/ibTypbi 
o6biMHo ycTanaBnuBaeTCfl & HHTepBane ot 20 ao 
40°C, npeAnoMTnienbHO b HHTepBane ot 30 ao 
38°C. pH cpeABi o6bWHO ycraHaBnHBaeTca B 
HHTepsane ot 5 ao 9, npeAnoHTHTenbHO b 
HHTepsa/ie ot 6,5 ao 7,2. pH KynbTyparibHotf 
cpeAbi MO>KeT 6biTb oTperynvipoBaH c noMombio 
aMMOHna, Kap6oHaTa Kanbqn^, pa3ni/HHbJX 

KI/tCJIOT, OCHOBaHMM ki OycfcepOB. 06b)MHO 

Ky/ibTHBUpoBaHne b TeweHne 1-3 cyTOK 
npuBOA^T k HaKonneHHK> u,eneBbix 
L-aMUHOKUCDOT b nHTaTenbKOH cpeAe. 

C6op h omuctio L-a MUHOKUcnoTbi nocne 
KyribTHBUpOBann^ mop/t 6biTb npon3BeA©Hbi 
nyTew yAaneHHfl H3 cpeAbi HepacrsopuMbix 
KOMnoHeHTOB. TaKnx KaK kd©tkh, nyTeM 
i4eHTpnct)yrnpoBaHH^ htih qbunbTpai^HH nepes 
MeM6paHy c nocnepy^ou^eCh omhctkou Ha 

HOHOO6m©HHHK0, KOHL^eHTpupOBaHMeM H 

KpncTanr)H3aL;neM . 

HannyHLUMM cnoco6 ocyiuecTaneHHa 
HacrosLnero M3o6peTeHnn 

HacToamee H3o6"peTeHMe 6yAeT 6onee 
noApo6Ho nponnriKDCTpktpoBaHo HHxe co 
ccbi/iKoPi Ha npuMepbi. 

npuMep 1. KnoHUpOBawi/ie reHa pycA 
urraMMa Bacillus subtilis 168. 

<1> KoHCTpynpoBaHkie LUTaMMa peuHnneHTa 
B. subtilis pycA::KmR j\na KnoHHpoBanH«. 

LLlTaMM peu,nnueHT B. subtilis 6bin 
cKOHCTpynpoBaH npn noMomu nHcepu,noHHoro 
MyTareHesa reHa pycA. OparMeHT reHa pycA 
6bin KnoHnpoBaH b ABe craAHH (cm. cfrnr.1 m 2). 

OAHa M3 paMOK CMHTbfsaHnsR (ylaP) b 6a3e 
AaHHbix npoeicra onpeAeneHt/ia 
nocneAOBaTenbHOCTn reHOMa Bacillus subtilis 
6wna oxapairrepn30BaHa ksk ren pycA. 
KOAHpyM5U4HM nnpyBaTKap6oKcnna3y. 06nacTb, 
pacnonoxeHHap cpa3y nocne TepMHHaTopa rena 
pycA. 6bina nonyneHa c noMombio ilL4P c 
ncnonb30B3HMeM cneAyK)U4ePi napbi 

onuroHyKneoTMAOB: 
5'-GATATAAGGGGACTTCAGAG u 

5'-GGCGCXXXATGCGXXXCAATC. 

KoHU>t nonyneHHoro c^parMeHTa flHK 
AnHHofi 269 n.H. 6binn 3aTynneHbi c noMOUibio 
cfcparMeHTa KnenoBa flHK-nonnMepa3bi I, h 
<$parMeHT KnoHnposan b cafiT Seal nna3MHAbi 
pBR322 ujTaMMa E. coli. nonyMeHHaa nna3MHAa 
pBRPYCA11 6bina noAsep>KeHa 

nepeBapuBaHHK) noA AencTBHeM Clal n 
nurnpoBaHa c cpparMeHTOM flHK atihhoh 1628 n. 
H. , coAep>»<au4HM ren cat, nonyneHHbJM nocne 
nepesapHBaHHH nna3MHAbi pC194 c noMom>K> 
Clal. 3aTeM LUTaMM Bacillus subtilis 168 
trpC2 6bin TpaHCx^opMnpoBaH nonyMeHHoPi 
nna3MWAO« pBRYCAl 1 CmR3 , \a khohw 
Cm R Cbinn oTo6paHbL nna3MMAa 
pBRYCA11CmR3 He MO>KeT caMonpon3BoribHO 
BOcnpow3BOAUTbCfl npn KneTo^HOM AeneHnn 
eaxrepnn, npi/tHaAnexaineP} pOAy Bacillus, ho 
Mo>KeT BCTpaHBaTbca b xpowocoMy ppaom c 
reHOM pycA BBMAy roMonor^in c a>panvieHTOM 
flHK An^HOVi 269 n.H. LUTaMM 6b)n H33BaH B. 
subtilis trpC2 xyz::pBRPYCACmR3. HHTerpaHT 
coAep>Kan pennnKOH pBR322, 

o6ycnoB/iktBajou4ni^ ycToPiHkiBOCTb K 

TeTpau,wicnnHy reH tet, nonyneHHbiM \A3 pBR322, 
n MapKep Cm R . 
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XpoMocoMHa* flHK LUTaMMa B. subtilis trpC2 
xyz::pBRPYCACmR3 6bina BbiAeneHa n 
ncnorib30BaHa Ana KnonnpoBaHua A^cTanbHoPi 
nacTM reHa pycA. 06pa6oTaHHaa c noMou4bK) 
Psti xpoMocoMHaa flHK 6bina caMonnrnpoBaHa 
Vi TpaHCCpopMUpoBana b niTaMM E. coli TG1. 
3aTeM 6binn oTo6paHbi KnoHbi c 
peK0M6nHaHTHb!MH nna3M^AaMH, yCTOklHUBbie K 
TeTpaUjUKnuHy m xnopaMO>eHHKony. I/I3 oAnoro 
KnoHa 6bina BbiAeneHa nnasMHAa n Ha3saHa 
pPYCI. nna3MktAa pPYCI coAep>Kana 
eAHHCTBeHHbitf cai^T, n OABe p>Ke h h bi m 
pecTpnKra3e Bglll, pacnonoMceHHbiM BHyTpn reHa 
pycA. 3tot caviT 6bm Mcnonb30Ban An* 
BKHK^eHMJ? c|5parMeHTa flHK AnnHO^ 1818 n.H., 
coAepwamero MapKep ycToPiMUBocTH B. subtilis 
k KaHaMMUMHy. flnfl nonyneHUfl nna3MHAbi 
pPYCI::KrnR nnasMHAa pPYCI 6bma 
o6pa6oTaHa pecTpnKTa3oK Bglll n nurnpoBaHa c 
pUC7KmR, npeABapujTenbHo o6pa6oTaHKO^ 
pecTpuKTa3oPi BamHI. 

l/lHaKTViBaL\HFi reHa pycA b LUTaMMe amkoto 
T^ina B. subtilis 168 trpC2 Obuia npon3BeAeHa 
b oAHy cTaAvtw npn TpaHc4)opMai4kiui 3Toro 
LUTaMMa nk»HeapM30BaHHoPi nna3MHAOi^ pBYCI: : 
Krn R c nocneAytou^nM OTGopOM Ha 6ynbOHe 
flypua (Luria) c Ao6aBneHneM KaHaMnquHa. C 
noMou^bMD roMOJiornHHoK peKOM6nHau.nn no Tuny 
ABO^Horo KpoccHHroBepa KrnR 6wn BBeA^H b 
reH pycA xpOMOCOMHotf flHK. 

CKOHCTpynpoBaHHbiPi LUTaMM B. subtilis 
pycA::Km R trpC2 He 6bin cnoco6eH k pocTy Ha 
MUHHManbHoK cpeAe CnnL^aPi3eHa (Spizizen) 
(Anagnotopoulos C. and Spizizen J., 
J. Bacterid., 81, p. 741-746 (1961)), 
coAepxamefi TpnnTocf>aH, ao Tex nop noKa He 
6binn Ao6aBneHbi LiHTpaT HnH acnapTaT. 

CocTaB MUHUManbHoPi cpeAbi Cn^i^aPiseHa, 

r/n: 

K 2 HP0 4# 3H 2 0- 18,3 
KH 2 P0 4 - 6,0 
(NH 4 )2SO 4 -2,0 
LiHTpaT HaTpnw -1,2 
MgSO 4 *7H 2 O-0,2 
rriKDK03a - 10,0 
pH-7,0 

LUTaMM B. subtilis trpC2 

pycA::Km R recE::Tc R 6b»n cKOHCTpynpoBan 
nyTeM nepeHoca HHaKTkiBMpoBaHHoro annenfl 
reHa recE LUTaMMa Bacillus subtilis recE:: Tc R c 
noMOLAbio cfiara E40 (c>^r.2). Bbino Heo6xoA^MO 

HHaKTMBHpOBaTb peKOM6MHai4UIK) B 

LUTaMMe-peL^nnMeHTe, npeAHasHaneHHOM Ana 
KnoHupoBaHMH reHa pycA B. subtilis. ftna 
KnoHnposaH^fi rena pycA 6bin wcnorib30BaH 
noAyneHHbiPi lut3mm B. subtilis trpC2 
pycA::Km R recE::Tc R . 

<2> KnoHnpoBaHne npwpoAHoro reHa pycA 
B. subtilis MeTOAOM KOMnneMeHTaunn. 

Ten pycA 6wn KnoHnpoBaH v\z LUTaMMa B. 
subtilis 168 trpC2. XpoMOCOMHaf? flHK, 
BWAeneHHaa m LUTaMMa 168 trpC2, 6bma 
nacTUHHO nepesapena EcoRI n nwrnposaHa c 
npeABapnTenbHO o6pa6oTaHHOki c noMOLiibK) 
EcoRi pCB20 (EmR) (jiK)6e3HO 

npeAocTaBneHHo^ A-poM HD.kloMaHTacoM, cm. 
"Genetic transformation and expression" L.O. 
Butler et al eds., Intercert Ltd., PO Box 
402, Wimbome, Dorset, BH229T2, UK.1989, p. 
269-281 (1989)). 3aTeM LUTaMM trpC2 
pycA::Km R recE::Tc R ©wn TpaHCCpopMMpoBaH 
nnrnpyfOLL\evi CMecbra (c|3nr.2). KnoHbi Asp + , 
Em R , Km R 6binn OTo6paHbi Ha MUHUManbwofi 
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ro 
ho 
o 

O 
ro 



nepesapeHa 
nojiyMeHHbi^ 
4414 n.H., 

5'-KOH!4eBOPi 



6bin jcnoHnpoBaH b 
nepeBapeHHyKD Smai. 
nonyMena nna3MHAa 
CBepxy). PeaKu,ua 



cpe^e Cnni4aPi3eHa 6e3 AOoasneHUfl u,mpaTa 
unu acnapiaia b npucyrcTBun TpnnToc£aHa, 
apuTpoMULiHHa m KaHaMUL^nHa. nrta3MMAa 
pPYCRS, npHcyTCTByjomaa b oahom M3 
OTo6paHHbix kdohob, Aono/iHeHHbix wyraunetf b 
reHe pycA, nwena npeACKa3aHHyK> erpyicrypy, n 
noATBepA^na tot >*e dpeHorun Asp + , 
Em R nocne btophmhok TpaHCCfc>opMaLinu. 

<3> KnoHnpoBaHne o>parMeHTa flHK, 
coAep>KaL^ero reH pycA wTaMMa B. subtilis 168 
trpC2, b nna3MHAbi pUC18 n pUC19 c bwcokwm 

nna3MHAa pPYCR3 6bina 
pecTpnKia3aMH Hindi! u Seal, n 
Hindll-Scal c^parweHT AnMHotf 
cc>Aep>Kamnfi rew pycA c 
HeTpaHcnupyeMO^ nocneAOBaTenbHOCTbio, 
BKriKDMajomePi b ce6fi npoMOTop i* cafiT 
CBflSblBaHU* pu6ocoMb*, 
nna3M^Ay pUC18-pycA, 
TaKUM o6pa30M 6btna 
pUC18-pycA (cpnr.3, 
nurnpOBaHkifl 6bina nposeAena cn ©Ay kd tiiyi m 
noAPo6H0 onkicaHHbiM cnoco6oM. 90 Hr 
nna3MHAbi pUC18, nepesapeHHoPi Smal, \a 300 
Hr om/iiJLieHHoro MeTOAOM sneKTpocfcopesa b 
arapo3HOM rene Hindll-Scal cfcparweHTa AnnHofi 
4414 n.H. ( coAep^amero reH pycA, 6binn 
nurwpoBaHbi c noMOLiibio T4 flHK-nnra3bi (2 
eAMH^i^bi aKTHBHocTn) (Pharmacia, Sweden) b 
45 mkh pea«LjnoHHoa CMecu, coAepxcaaiei/i 
1-KpaTHbitf 6ycfcep One-Phor-AII (Pharmacia, 
Sweden) m 1mM AT<t>. 

LUTaMM E. coli TG1 5bin TpaHC<£opMupoBaH 
nnaaMMAO^ pUC18-pycA. rionyneHHbie nocne 
TpaHccJ)opMai4nn KnoHbi aHannanpOBann c 
noMOLLibK) 3MAOHyKnea3 Kpnl, Xbal, BamHI, 
Hindlll, EcoRI. Bee khohw coAepwanu reH pycA 
b o6paTHofi opueHTai^nn no oTHouueHnio k 
npoMOTopy lac nnasMHAbi pUC18. OAnaxo reHb! 
pycA, KnoHMpOBaHHwe b p(JC18, MoryT 6btTb 
OKcnpeccupoBaHbi noA KOHTponew snyTpeHHero 
npoMOTOpa 3Toro reHa. 

Aanee, Ann Toro mtoCb! nepecTaBUTb reH 
pycA noA KOHTponb npoMOTOpa lac, Kpnl -Xbal 
c^parMeHT pUC18-pycA 6bin KnonnpoBaH b 
pUC19, pacLuenneHHyto c noMombK) Kpnl h 
Xbal. OAwaKO nonyMeHHbie KnoHbi He 6binn 
cTa6nnbHbiMki n orropranu nna3MMAy nocne 
He6oribLUoro (6-8 ^acoB) npoMe>KyrKa epeMeHu b 
npou,ecce KynbTusnpoBaHHf?. 

<4> KnoHnpOBaHne c$>parMeHTa AHK, 
Hecymero reH pycA b nna3M^Ay pMW119 c 

HH3KHM ^MCnOM KOnntf. 

Kpnl-Xbal-cbpanvieHT pUC18-pycA 6bin 
nwruposaH b nna3MHAy pMW119 c hh3kmm 
HucnoM Konuw, npeABapuTenbHO pacLuenneHHyjo 
c noMou^bK) Kpnl u Xbal (0nr.3, cHW3y). 
PeaKunn nurnpoBaHUfl npoBOAWiacb b 50 mkti 
peaKi^noHHoPi civiecu, coAepxam,eP» 60 Hr 
pMW119, nepeBapeHHotf c noMOiubfo Kpnl i/> 
Xbal, 120 Hr Kpnl-Xbal-cfcparMeHTa pUCI8-pycA, 
OHULueHHoro mbtoaom 3neKTpocJx5pe3a b 
arapo3HOM rene, 1-KpaTHbJM 6yc^ep One-Phor-AII 
(Pharmacia, Sweden), 1 mM ATO h 
T4-AHK-nnra3y (1 eAnnm4a aKTHBHOCTn) 
(Pharmacia, Sweden). 

LLlTaMM E. coli TG1 6bin TpaHc4>opMnposaH c 
noMou^bK) nurnpyKDinePi cMecM. rionyneHHbie 

TpaHCCjDOpMaHTb! aHaJlH3MpOBaJlH C nOMOLUbK) 

Sacl. Kpnl, Xbal, BamHI, Hindlll, EcoRI. Bee 
KnoHbJ coAepxann reH pycA, HaxoA«u4n^cfi noA 
KOHTponeM npoMOTOpa lac nna3MMAfai pMW119 m 
ero co6cTseHHoro npowoTopa. nonyMeHHbitf 
raKUM o6pa30M KnoH 6btn Ha3Ban TG1 
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(pMW1 19-pycA). k!3 3Toro Knona 6bina 
nonyMeHa nna3MHAa pMW119-pycA. 

npuMep 2. npOAyKqun L-TpeoHMHa u 
L-myTaMHHOBO« KucnoTbi. 

tilTaMM E. coli MG442 6bin 
TpaHC<t)opMnpoBaH c noMOWtbto nna3MHAbi 
pMW119-pycA, M 10 KnoHOB Amp r 6bi/in 
OTo6paHbi. Cnoco6HOCTb stux KnOHOB 
npoAyunpoBaTb L-TpeoHMH n L-rnyTawvmoByK) 
KMcnoTy 6bina nposepena b cneAyK>metf 
cpepMeHTai^noHHovi cpefle. 

CocraB 4>epMeHTaiJiMOHHoPi cpeflbi, r/n: 

rnroK03a - 60,0 

(NH 4 ) 2 S0 4 - 1 ,5 

KH 2 P0 4 - 1,5 

MgS0 4 .7H 2 0- 1,0 

L-H3oneMUMH, Mr/n - 10,0 

TuawiMH, Mr/n - 0,1 

CaCC>3 (cTepnnn30BaHHbiR oTAe/ibHo) - 20,0 

<t>epMeHTatjnfl npoBOA^nacb b npo6MpKax 
(20 x 300 mm) npu 32°C b TeneHne 72 nacoB Ma 
poTopHotf KaManKe. OAHa neTn« Ka>KAoro H3 10 
KnoHoa 6bina BbieesHa b npoGupKy, 
coAepxaiAyjo 2,0 wn cpeAbi. B KanecTBe 
KOHTpon^ 6binn ncnonb3osawbi 10 oTAenbHbix 
KonoHUM niTaMMa 6e3 nna3MHAbi. KoHi4eHTpai4MM 
L-TpeoHUHa n L-rnyTaMUHOBoPi KucnoTbi nocne 
cjDepMeHTai^nn 6bmn u3MepeHbi c noMombK) 
TOHKOcnoPiHoW xpoMaTorpaqbun. PesynbTaTbi 
M3MepeHHM npuBeAenbi b Ta6nnne. 

DpMMep 3. npOAyKHH?? L-roMOcepnHa. 

L-roMOcep^HnpoAyi4HpyK)U4Hfi inraMM 44 E. 
coli 6bin TpaHcc£opMnpoBaH nna3MHAQ^ 
pMW1 19-pycA, n 6bino nony^eHO n«Tb 
pe3ncTeHTHbix k aMnnunnn^Hy khohob. AHanui3 
npOAyKUinn L-roMoeepHHa nposoAnnn, KaK 
yKasawo b npHMepe 1, wo cfcepweHTaLjuoHHyio 
cpeAy npn 3tom AononH^nn 0,5 r/n L-TpeoHMHa. 
B KanecTBe KOHTponb ncnonb30Bann n«Tb 
KonoHutf LUTaMMa 44, He coAepxaLMHX 
nna3MMAy. nocne 0epMeHTamnn cpeAHne 
KOHi4eHTpaunn L-roMOcepnHa coCTasnnnn 4,5 
r/n (LUTaMM 44) n 5,7 r/n (uuTaMM 44 c 
nna3MHAoPi pMW1 19-pycA). 

OopMyna n3o6peTeHH«: 

1. Cnoco6 nonyHeHM^ L-aMUHOKnanoTbi, ta© 
L-aMUHOKMcnoTa npeACTaBn5ieT co6of^ 
L-TpeoHMH, L-rnyTaMUHOByjo K^cnoTy, 
L-roMocepviH, L-MeTnoHUH, L-aprnHUH, L-nponi^H 
unw L-n3onePii4HH ( BtcnjoMaioiAn^ cTSjoyw/i 
Bbipau^HBaHUJR LUTaMMa 6aKTepnn Escherichia 
coli - npoAyMeHTa L-aMUHOKucnoTbi. npoAyKi^MM 
h HaKonneHny? L-aMUHOKucnoTbi b nuraTenbHO^ 
cpeAe n n38neMeHi^?i L-aMUHOKUcnoTbi H3 
KyribrypanbHOi?} >khakocth, OTnnMaiou4HMCR TeM, 
mto b KaMecTBe LUTaMMa-npoAyuewTa 
ncnonb3yK)T LUTaMM 6aKTepnu Escherichia coli, 
TpaHc4>opMnposaHHbift nna3MMAOM, 
coAep>*aLnetf reH, xopytpy\ovjytti 
nwpyBaTKap6oKcnna3y. 

2. Cnoco6 no n.1, OTnnHafoi^^Pic« TeM, mto 
ren, KOAHpyKDiAMfi nnpyBaTKap6oKc^na3y, 
nonyneH H3 LUTaMMa SaiaepMM, 
npuHaAnexau^ero k poAy Bacillus. 

3. Cnoco6 no n.1, OTnuMawiM^MCfl TeM, mto 
reH, KOAHpyjoiAnPi nnpyBaTKap6oKCnna3y, 
BBeAeH b LUTaMM BbftueynoMHHyTotf 6aKrepwn b 
ManoM Mkicne Konntf. 

4. LLlTaMM 6aKTepnn Escherichia coli MG442 
(pMW1 19-pycA), TpaHc4)opMnpoBaHHbiM 
nnasMHAOPi, coAep>Kau4ePi reH, KOA^ipyKDiunPi 
nnpyBaTKap6oKcnna3y - npoAyueHT L-TpeoHUHa 
n L-rnyTaMMHOBoPi KwcnoTW. 

5. LUtaMM GaKrepnn Escherichia coli 44 
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njiaawnAoPi, coaepwaLnefi reH, KOA^pyioiUHfi 



nnpyBaTKap5oKCnna3y, 
L-roMocepHHa. 
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CnHCOK HYKJIEOTHflHHX H AMHHOKHCJIOTHLIX 
nOCJIE£OBATEJIbHOCTE0 



ro 
to 
o 



C7> 



<1 1 0> AXPKHHO MOTO Ko, KhK, 

<120> Cnoco6 nojiyneHHfl L-aMHHOKKCJioT NtexoflOM 4)epMeHTaixHH 

<130>OP877 

<141> 1 998-0 M 3 

<160>2 

<170> BepcH*2.0 

<210> 1 

<211>24 

<212>flHK 

<2 1 3> KcKyccTBeHH&a nocneAOBaTejiBHOcn* CM 
<220> ° 
<223> OnHcaHHe h CKy cctbchho h rtocjieAOBaTejii>HOCTn:3aTpaBKa ^ 

<400> 1 rs " 
tggggcgggg ttagatcctg gggg 24 

<2!0>2 0 
<211>24 

<212>DNA ™ 

<2 1 3> HcKyccTBeHHaH nocjieAOBarejikHOCTE ^ B 

<220> <223> OnncaHKe HCKyccTBeHHOH nocjieAOBaTejifcHOCTH:3aTpaBKa «^ 
<400> 2 cittttacag aaaggtttag gaaa 24 01 



<210>3 
<2I1>3462 
<212> JJ}iK 
<2 1 3> Bacillus subtilis 
w <220> 

<221>CDS 
<222>(16)..(3459) 



O <400> 3 
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aagggggaga aaagt ttg tct cag caa teg ata caa aaa gta tta gta gca 5) 

Leu Ser Gin Gin Ser lie Gin Lys Val Leu Val Ala 
1 5 10 

aac agg gga gaa att gca ate cga ata ttc egg gcg tgt ace gag ttg 99 
Asn Arg Gly Glu He Ala lie Arg lie Phe Arg Ala Cys Thr Glu Leu 

15 20 25 

aat att cgt aca gtt gcg gtc tat tea aaa gaa gat tec ggt tec tac 141 
Asn lie Arg Thr Val Ala Val Tyr Ser Lys Glu Asp Ser Gly Ser Tyr 

30 35 40 

cat egg tac aaa gcg gat gaa gca tac ttg gtc ggt gaa ggg aaa aaa 195 
His Arg Tyr Lys Ala Asp Glu Ala Tyr Leu Val Gly Glu Gly Lys Lys 
45 50 55 60 

ccg att gat get tac ctg gat att gaa ggt ate att gat att gcg aaa 243 
Pro He Asp Aia Tyr Leu Asp He Glu Gly He He Asp lie Ala Lys 

65 70 75 

aga aac aaa gtc gat gca att cat ccg gga tac ggt ttc tta tct gaa 291 
Arg Asn Lys Val Asp Ala He His Pro Gly Tyr Gly Phe Leu Ser Glu 

80 B5 90 

aat att cat ttt gcg aga cga tgt gaa gaa gaa ggc ate gta ttc ata 339 
Asn He His Phe Ala Arg Arg Cys Glu Glu Glu Gly He Val Phe He 

95 100 105 CD 

ggg cca aaa tec gag cat etc gat atg ttt ggt gac aag gta aaa gcg 387 |^ 
Gly Pro Lys Ser Glu His Leu Asp Met Phe Gly Asp Lys Val Lys Ala ^ 

110 115 120 

cgt gag cag gca gaa aaa gcg gga ate ccc gtg att ccg gga age gac 435 
Arg Glu Gin Ala Glu Lys Ala Gly He Pro Val He Pro Gly Ser Asp O 
125 130 135 140 CM 

ggt cct gec gaa acg ctt gaa gec gtc gaa caa ttt gga caa get aac 433 
Gly Pro Ala Glu Thr Leu Glu Ala Val Glu Gin Phe Gly Gin Ala Asn 

145 150 155 ^ 

-g ggt tat ccg ate ate att aaa gec teg ctt ggc ggc ggc ggc cgc ggt 53i 

Gly Tyr Pro He He He Lys Ala Ser Leu Gly Gly Gly Gly Arg Gly tt 

160 165 170 

atg egg att gtc aga tct gaa agt gaa gtt aaa gaa gca tat gag cgt 579 
10 Met Arg He Val Arg Ser Glu Ser Glu Val Lys Glu Ala Tyr Glu Arg 

N> 175 160 185 

O get aaa tea gag gcg aaa gca gee ttt ggc aat gat gaa gtt tat gta 627 

-^1 Ala Lys Ser Glu Aia Lys Ala Ala Phe Gly Asn Asp Glu Val Tyr Val 

190 195 200 

gaa aaa tta att gag aat ccg aaa cat att gag gtt cag gtc att gga 675 
Glu Lys Leu He Glu Asn Pro Lys His He Glu Val Gin Val lie Gly 
<*> 2C5 210 215 220 

gac aag cag ggc aat gtc gtc cat ctt ttn gag agg gat tgc tec gtt 723 
q Asp Lys Gin Gly Asn Val Val His Leu Phe Glu Arg Asp Cys Ser Val 

^ 225 230 235 
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caa aga cgc cat caa aaa gtc att gaa gtg gcg ccg act gtc teg ctg 771 

Gin Arg Arg His Gin Lys Val He Glu Val Ala Pro Ser Val Ser Leu 

240 245 250 

tea cct gaa tta agg gac caa att tgt gag get gca gtt gcg ctt gec 819 

Ser Pro Glu Leu Arg Asp Gin He Cys Glu Ala Ala Val Ala Leu Ala 

255 260 265 

aaa aat gta aac tat ata aat gcg ggg acg gtc gaa ttc ctt gtt gca 867 

Lys Asn Val Asn Tyr He Asn Ala Gly Thr Val Glu Phe Leu Val Ala 

270 275 280 

aac aac gag ttc tac ttt att gaa gta aat cct cgc gta caa gtt gaa 915 

Asn Asn Glu Phe Tyr Phe He Glu Val Asn Pro Arg Val Gin Val Glu 
285 290 295 300 

cac acg ata aca gaa atg att act ggt gtc gat att gtt caa act cag 963 

His Thr He Thr Glu Met He Thr Gly Val Asp He Val Gin Thr Gin 

305 310 315 

ate ctt gtt gec caa ggg cac age ctt cac age aaa aaa gta aat att ion 

He Leu Val Ala Gin Gly His Ser Leu His Ser Lys Lys Val Asn lie 

320 325 330 

cct gag caa aag gac att ttt aca ate ggc tat gec att cag tea cgc 1059 

Pro Glu Gin Lys Asp He Phe Thr He Gly Tyr Ala He Gin Ser Arg 

335 340 345 O 

gtt acg act gag gat ccg caa aat gat ttc atg cct gat aca gga aaa no? ^ 

Val Thr Thr Glu Asp Pro Gin Asn Asp Phe Met Pro Asp Thr Gly Lys 

350 355 360 

ate atg get tac cgc tea ggc ggc ggt ttt ggt gtc cgt ctt gat ace 1155 

He Met Ala Tyr Arg Ser Gly Gly Gly Phe Gly Val Arg Leu Asp Thr O 
365 370 375 38C CM 

gga aac age ttc cag ggc gec gtg ate aca cca tac tat gat tea ctt 1203 

Gly Asn Ser Phe Gin Gly Ala Val He Thr Pro Tyr Tyr Asp Ser Leu 

385 390 395 

etc gtt aag ctt tea act tgg get tta acg ttt gaa cag gca get gec 1251 

Leu Val Lys Leu Ser Thr Trp Ala Leu Thr Phe Glu Gin Ala Ala Ala 

400 405 410 

aaa atg gtg cga aac ctt cag gag ttt aga ate aga ggc ata aaa acg 1299 

*° Lys Met Val Arg Asn Leu Gin Glu Phe Arg He Arg Gly He Lys Thr 

N> 415 420 425 

O aac att ccg ttc ctt gag aac gtt gca aag cat gag aag ttc ctg aca i3<? 

Asn lie Pre Phe Leu Glu Asn Val Ala Lys His Glu Lys Phe Leu Thr 

430 435 440 

ggg caa tat gat aca tct ttc att gat aca acg cct gaa tta ttt aat 1395 

Gly Gin Tyr Asp Thr Ser Phe He Asp Thr Thr Pro Glu Leu Phe Asn 
445 450 455 460 

ttc cct aaa caa aaa gac cgc gga acg aaa atg etc act tac ate ggc 1443 

Q Phe Pro Lys Gin Lys Asp Arg Gly Thr Lys Met Leu Thr Tyr He Gly 

^ 465 470 475 
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aat gtg aca gtg aac ggc ttc cct gga ate ggg aaa aaa gaa aaa ccg M9J 

Asn Val Thr Val Asn Gly Phe Pro Gly lie Gly Lys Lys Glu Lys Pro 

480 485 490 

gcg ttt gac aaa ccg tta ggc gta aag gta gac gtt gat cag cag cct 1539 

Ala Phe Asp Lys Pro Leu Gly Val Lys Val Asp Val Asp Gin Gin Pro 

495 500 505 

gec aga gga aca aag caa att etc gat gaa aaa ggt gca gaa ggg ctt J 587 

Ala Arg Gly Thr Lys Gin lie Leu Asp Glu Lys Gly Ala Glu Gly Leu 

510 515 520 

gca aat tgg gtt aag gag cag aaa tct gtc ctt tta act gat acg aca )635 

Ala Asn Trp Val Lys Glu Gin Lys Ser Val Leu Leu Thr Asp Thr Thr 
525 530 535 540 

ttc agg gat gec cac caa teg tta ttg gca act aga ate aga teg cat 1683 

Phe Arg Asp Ala His Gin Ser Leu Leu Ala Thr Arg lie Arg Ser His 

545 550 555 

gat ttg aaa aaa ate gca aat ccg acg get gcg tta tgg cct gaa eta 1733 

Asp Leu Lys Lys lie Ala Asn Pro Thr Ala Ala Leu Trp Pro Glu Leu 

560 565 570 <N 

ttc agt atg gaa atg tgg gga ggc gcg ace ttc gat gta gee tac cga )779 Q 

Fhe Ser Met Glu Met Trp Gly Gly Ala Thr Phe Asp Val Ala Tyr Arg 

575 580 585 

ttc ctg aaa gaa gat ccg tgg aaa cgt teg gaa gat ctt cgc aaa gaa 1827 

Phe Leu Lys Glu Asp Pro Trp Lys Arg Leu Glu Asp Leu Arg Lys Glu 

590 595 600 

gtg ccg aat acc tta ttc cag atg ttg ctt cgc tea tea aat gcg gtc 1875 1^, 

Val Pro Asn Thr Leu Phe Gin Men Leu Leu Arg Ser Ser Asn Ala Val 0 
605 610 615 620 

ggc tat acg aat tat ccg gac aat gtg att aaa gaa ttt gtg aag caa i923 

Gly Tyr Thr Asn Tyr Pro Asp Asn Val lie Lys Glu Phe Val Lys Gin 

625 630 635 

tea get caa tec ggt att gat gtg ttt cgt att ttc gac age tta aac )97J 

" Ser Ala Gin Ser Gly lie Asp Val Phe Arg He Phe Asp Ser Leu Asn Q£ 

C 640 645 650 

tgg gta aaa ggg atg acg tta gee att gat get gtt agg gat acc ggc 209 

N> Trp Val Lys Gly Met Thr Leu Ala He Asp Ala Val Arg Asp Thr Gly 

655 660 665 

aaa gtg gca gaa get gcg att tgt tat acg gga gat ate ctt gac aag 206? 

Lys Val Ala Glu Ala Ala He Cys Tyr Thr Gly Asp He Leu Asp Lys 

670 675 680 

aac egg acg aag tac gac ctt gca tat tat aca teg atg gcg aag gag 2ns 

^ Asn Arg Thr Lys Tyr Asp Leu Ala Tyr Tyr Thr Ser Met Ala Lys Glu 

O 685 690 695 700 

ctt gag gcg gee gga gee cat att etc ggg att aaa gat atg gca ggg 2)63 

q Leu Glu Ala Ala Gly Ala His He Leu Gly He Lys Asp Met Ala Gly 
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ctg tta aaa ccg cag get gca tat gag etc gtt tct gcg ttg aaa gaa 221 ) 
Leu Leu Lys Pro Gin Ala Ala Tyr Glu Leu Val Ser Ala Leu Lys Glu 

720 725 730 

acg ate gac att ccg gtt cac ctt cat acg cat gat acg age gga aac 2259 
Thr He Asp He Pro Val His Leu His Thr His Asp Thr Ser Gly Asn 

735 740 745 

ggt att tat atg tat gcg aaa get gtt gaa gee ggc gtt gat ate ata 2307 
Gly He Tyr Met Tyr Ala Lys Ala Val Glu Ala Gly Val Asp He He 

750 755 760 

gac gtg gcg gtc age tea atg gcg gga tta acg tea cag cct age gcg 2355 
Asp val Ala Val Ser Ser Met Ala Gly Leu Thr Ser Gin Pro Ser Ala 
765 770 775 780 

age gga ttt tat cat gcg atg gaa ggc aac gac cgc cgt ccg gaa atg 2403 
Ser Gly Phe Tyr His Ala Met Glu Gly Asn Asp Arg Arg Pro Glu Met 

785 790 795 

aat gtc caa ggc gtt gaa ttg ctg tec caa tat tgg gag teg gtg cgt 245J 
Asn Val Gin Gly Val Glu Leu Leu Ser Gin Tyr Trp Glu Ser Val Arg 

800 805 810 ^ 

aaa tat tat agt gaa ttt gaa age gga atg aag tct ccg cat act gaa 2499 O 
Lys Tyr Tyr Ser Glu Phe Glu Ser Gly Met Lys Ser Pro His Thr Glu 

815 820 825 

att tat gaa cac gaa atg cca ggg ggc caa tac age aac ctg cag cag 2547 
He Tyr Glu His Glu Met Pro Gly Gly Gin Tyr Ser Asn Leu Gin Gin 

830 835 840 

caa gee aag gga gta ggc ctt ggc gac cgc tgg aac gaa gtc aag gaa 2595 
Gin Ala Lys Gly Val Gly Leu Gly Asp Arg Trp Asn Glu Val Lys Glu 0 
845 850 855 86.0 04 

atg tac aga cgc gtg aac gat atg ttc ggt gac ate etc aag gta acg 2643 ^ B 
Met Tyr Arg Arg Val Asn Asp Met Phe Gly Asp lie Val Lys Val Thr 

865 870 875 3 

cct tec tea aaa gta gtc gga gat atg gca etc tac atg gtg caa aac 2691 Q£ 
C pro Ser Ser Lys Val Val Gly Asp Met Ala Leu Tyr Met Val Gin Asn 

880 885 890 

N> aat ctg act gaa aaa gac gtt tac gaa aaa ggt gaa tct tta gat ttc 2739 

Asn Leu Thr Glu Lys Asp Val Tyr Glu Lys Gly Glu Ser Leu Asp Phe 

895 900 905 

cct gat tct gtc gtg gag ctt ttt aaa gga aat ate ggc cag cct cat 2787 
Pro Asp Ser Val Val Glu Leu Phe Lys Gly Asn lie Gly Gin Pro His 
910 915 920 

■*4 ggc gga ttc cca gaa aaa ctg caa aag ctg ate tta aaa ggg cag gag 2835 

Or> Gly Gly Phe Pro Glu Lys Leu Gin Lys Leu lie Leu Lys Gly Gin Glu 

925 930 935 940 

ccg att aca gtc aga ccg ggc gaa ctg ctt gag ccg gtg tea ttt gaa 2883 
Pro He Thr Val Arg Pro Gly Glu Leu Leu Glu Pro Val Ser Phe Glu 
945 950 955 
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gcg ate aaa cag gaa ttt aaa gag cag cat aac ttg gaa att tea gat 293J 
Ala lie Lys Gin Glu Phe Lys Glu Gin His Asn Leu Glu He Ser Asp 

960 965 970 

cag gat get gtg gca tat gee ctt tat ect aaa gtc ttc act gat tat 2979 
Gin Asp Ala Val Ala Tyr Ala Leu Tyr Pro Lys Val Phe Thr Asp Tyr 

975 980 985 

gtg aaa acg aca gaa age tat gga gac ate teg gta tta gat aca ccg 3027 
Val Lys Thr Thr Glu Ser Tyr Gly Asp He Ser Val Leu Asp Thr Pro 

990 995 1000 

aca ttc ttc tac ggt atg aca tta ggt gaa gag ata gaa gtt gaa att 3075 
Thr Phe Phe Tyr Gly Met Thr Leu Gly Glu Glu He Glu Val Glu He 
1005 1010 1015 1020 

gag cgc ggc aaa acg ctg ate gtt aag ctg att tea ate ggt gag cct 3J23 
Glu Arg Gly Lys Thr Leu He Val Lys Leu He Ser He Gly Glu Pro 

1025 1030 1035 

cag cct gat gec ace cgc etc gtt tat ttc gaa etc aac ggg cag ccg 3171 
Gin Pro Asp Ala Thr Arg Val Val Tyr Phe Glu Leu Asn Gly Gin Pro 

1040 1045 1050 04 

cgt gaa gta gtc att aaa gat gaa age att aag tct tec gtt cag gaa 3219 O 
Arg Glu Val Val He Lys Asp Glu Ser He Lys Ser Ser Val Gin Glu 

1055 1060 1065 

agg ctg aaa gca gac egg aca aat cca age cac ate gca get tec atg 3267 
Arg Leu Lys Ala Asp Arg Thr Asn Pro Ser His He Ala Ala Ser Met 

1070 1075 1080 

cct gga aca gtt att aag gta ttg get gaa gca ggc aca aaa gtc aat 3315 I s *- 
Pro Gly Thr Val lie Lys Val Leu Ala Glu Ala Gly Thr Lys Val Asn O 
1085 1090 1095 1100 ^ 

aaa ggt gat cat ttg atg att aat gaa gcg atg aaa atg gaa aca acg 3363 ^ 
Lys Gly Asp His Leu Met He Asn Glu Ala Met Lys Met Glu Thr Thr 

1105 1110 1115 

gtt cag gcg cct ttc tea gga aca ate aag cag gtt cat gtg aaa aat 3411 3 
2° Val Gin Ala Pro Phe Ser Gly Thr He Lys Gin Val His Val Lys Asn 

C 1120 1125 1130 

ggt gag ccg ate caa acg gga gat ctg etc ctt gaa att gaa aaa gea 3459 
Giy Glu ?ro He Gin Thr Gly Asp Leu Leu Leu Glu He Glu Lys Ala 
^ 1135 1140 1145 

^ taa 3462 

O 

<210>4 
W <211>U48 
-4 <212>PRT 
w <213> Bacillus subtiiis 

<400> 4 

<% Leu Ser Gin Gin Ser He Gin Lys Val Leu Val Ala Asn Arg Gly Glu 

10 1 5 10 15 

He Ala He Arg He Phe Arg Ala Cys Thr Glu Leu Asn He Arg Thr 
20 25 30 
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Val Ala Val Tyr Ser Lys Glu Asp Ser Gly Ser Tyr His Arg Tyr Lys 

35 40 45 

Ala Asp Glu Ala Tyr Leu Val Gly Glu Gly Lys Lys Pro lie Asp Ala 

50 55 60 

Tyr Leu Asp He Glu Gly He He Asp He Ala Lys Arg Asn Lys Val 

65 70 75 

Asp Ala He His Pro Gly Tyr Gly Phe Leu Ser Glu Asn He His Phe 
80 85 90 95 

Ala Arg Arg Cys Glu Glu Glu Gly He Val Phe He Gly Pro Lys Ser 

100 105 110 

Glu His Leu Asp Met Phe Gly Asp Lys Val Lys Ala Arg Glu Gin Ala 

115 120 125 

Glu Lys Ala Gly He Pro Val lie Pro Gly Ser Asp Gly Pro Ala Glu 

130 135 140 

Thr Leu Glu Ala Val Glu Gin Phe Gly Gin Ala Asn Gly Tyr Pro He 

145 150 155 

lie lie Lys Ala Ser Leu Gly Gly Gly Gly Arg Gly Met Arg lie Val 
160 165 170 175 CM 

Arg Ser Glu Ser Glu Val Lys Glu Ala Tyr Glu Arg Ala Lys Ser Glu O 

180 185 190 

Ala Lys Ala Ala Phe Gly Asn Asp Glu Val Tyr Val Glu Lys Leu He 

195 200 205 

Glu Asn Pro Lys His He Glu Val Gin Val He Gly Asp Lys Gin Gly 

210 215 220 

Asn Val Val His Leu Phe Glu Arg Asp Cys Ser Val Gin Arg Arg His 

225 230 235 O 

Gin Lys Val He Glu Val Ala Pro Ser Val Ser Leu Ser Pro Glu Leu ^ 
240 245 250 255 

Arg Asp Gin lie Cys Glu Ala Ala Val Ala Leu Ala Lys Asn Val Asn 

260 265 270 

Tyr lie Asn Ala Gly Thr Val Glu Phe Leu Val Ala Asn Asn Glu Phe 
^ 275 280 285 C£ 

C Tyr Phe He Glu Val Asn Pro Arg Val Gin Val Glu His Thr lie Thr 

290 295 300 

N> Glu Met He Thr Gly Val Asp He Val Gin Thr Gin He Leu Val Ala 

ro 305 310 315 

Gin Gly His Ser Leu His Ser Lys Lys Val Asn lie Pro Glu Gin Lys 
320 325 330 335 

Asp He Phe Thr lie Gly Tyr Ala He Gin Ser Arg Val Thr Thr Glu 
340 345 350 

^ Asp Pro Gin Asn Asp Phe Met Pro Asp Thr Gly Lys He Met Ala Tyr 

O 355 360 365 

Arg Ser Gly Gly Gly Phe Gly Val Arg Leu Asp Thr Gly Asn Ser Phe 

370 375 380 

Gin Gly Ala Val He Thr Pro Tyr Tyr Asp Ser Leu Leu Val Lys Leu 

385 390 395 

Ser Thr Trp Ala Leu Thr Phe Glu Gin Ala Ala Ala Lys Met Val Arg 
400 405 410 415 
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Asn Leu Gin Glu Phe Arg He Arg Gly He Lys Thr Asn He Pro Phe 

420 425 430 

Leu Glu Asn Val Ala Lys His Glu Lys Phe Leu Thr Gly Gin Tyr Asp 

435 440 445 

Thr Ser Phe lie Asp Thr Thr Pro Glu Leu Phe Asn Phe Pro Lys Gin 

450 455 460 

Lys Asp Arg Gly Thr Lys Met Leu Thr Tyr He Gly Asn Val Thr Val 

465 470 475 

Asn Gly Phe Pro Gly He Gly Lys Lys Glu Lys Pro Ala Phe Asp Lys 
480 485 490 495 

Pro Leu Gly Val Lys Val Asp Val Asp Gin Gin Pro Ala Arg Gly Thr 

500 505 510 

Lys Gin He Leu Asp Glu Lys Gly Ala Glu Gly Leu Ala Asn Trp Val 

515 520 525 

Lys Glu Gin Lys Ser Val Leu Leu Thr Asp Thr Thr Phe Arg Asp Ala 

530 535 540 

His Gin Ser Leu Leu Ala Thr Arg He Arg Ser His Asp Leu Lys Lys 

545 550 555 560 CM 

He Ala Asn Pro Thr Ala Ala Leu Trp Pro Glu Leu Phe Ser Met Glu O 

565 570 575 

Met Trp Gly Gly Ala Thr Phe Asp Val Ala Tyr Arg Phe Leu Lys Glu 

580 585 590 

Asp Pro Trp Lys Arg Leu Glu Asp Leu Arg Lys Glu Val Pro Asn Thr 

595 600 605 

Leu Phe Gin Met Leu Leu Arg Ser Ser Asn Ala Val Gly Tyr Thr Asn I s - 
610 615 620 O 

Tyr Pro Asp Asn Val He Lys Glu Phe Val Lys Gin Ser Ala Gin Ser 
625 630 635 640 

Gly lie Asp Val Phe Arg lie Phe Asp Ser Leu Asn Trp Val Lys Gly 

645 650 655 

Met Thr Leu Ala He Asp Ala Val Arg Asp Thr Gly Lys Val Ala Glu 
660 665 670 

^ Ala Ala He Cys Tyr Thr Gly Asp lie Leu Asp Lys Asn Arg Thr Lys 

675 680 685 

IO Tyr Asp Leu Ala Tyr Tyr Thr Ser Met Ala Lys Glu Leu Glu Ala Ala 

IO 690 695 700 

Gly Ala His He Leu Gly lie Lys Asp Met Ala Gly Leu Leu Lys Pro 
705 710 715 720 

Gin Ala Ala Tyr Glu Leu Val Ser Ala Leu Lys Glu Thr He Asp lie 
725 730 735 

^ Pro Val His Leu His Thr His Asp Thr Ser Gly Asn Gly lie Tyr Met 

0> 740 745 750 

Tyr Ala Lys Ala val Glu Ala Gly Val Asp lie lie Asp Val Ala Val 

755 760 765 

Ser Ser Met Ala Gly Leu Thr Ser Gin Pro Ser Ala Ser Gly Phe Tyr 

770 775 780 

His Ala Met Glu Gly Asn Asp Arc Arg Pro Glu Met Asn Val Gin Gly 
785 790 795 800 
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Val Glu Leu Leu Ser Gin Tyr Trp Glu Ser Val Arg Lys Tyr Tyr Ser 

805 810 815 

Glu Phe Glu Ser Gly Met Lys Ser Pro His Thr Glu lie Tyr Glu His 

820 825 830 

Glu Met: Pro Gly Gly Gin Tyr Ser Asn Leu Gin Gin Gin Ala Lys Gly 

835 840 845 

Val Gly Leu Gly Asp Arg Trp Asn Glu Val Lys Glu Met: Tyr Arg Arg 

85C 855 860 

Val Asn Asp Met Phe Gly Asp lie Val Lys Val Thr Pro Ser Ser Lys 
865 870 875 880 

Val Val Gly Asp Met Ala Leu Tyr Met Val Gin Asn Asn Leu Thr Glu 

885 890 895 

Lys Asp Val Tyr Glu Lys Gly Glu Ser Leu Asp Phe Pro Asp Ser Val 

900 905 510 

Val Glu Leu Phe Lys Gly Asn He Gly Gin Pro His Gly Gly Phe Pro 

915 920 925 

Glu Lys Leu Gin Lys Leu He Leu Lys Gly Gin Glu Pro He Thr Val 

930 935 940 

Arg Pro Gly Glu Leu Leu Glu Pro Val Ser Phe Glu Ala lie Lys Gin O 
945 950 955 960 

Glu Phe Lys Glu Gin His Asn Leu Glu He Ser Asp Gin Asp Ala Val 

965 970 975 

Ala Tyr Ala Leu Tyr Pro Lys Val Phe Thr Asp Tyr Val Lys Thr Thr 

980 985 990 

Glu Ser Tyr Gly Asp He Ser Val Leu Asp Thr Pro Thr Phe Phe Tyr 

995 1000 1005 O 

Gly Met Thr Leu Gly Glu Glu He Glu Val Glu He Glu Arg Gly Lys ^ 

1010 1015 1020 

Thr Leu He Val Lys Leu He Ser He Gly Glu Pro Gin Pro Asp Ala 
1025 1030 1035 1040 

Thr Arg Val Val Tyr Phe Glu Leu Asn Gly Gin Pro Arg Glu Val Val 
^ ~ 1045 1050 1055 

lie Lys Asp Glu Ser He Lys Ser Ser Val Gin Glu Arg Leu Lys Ala 
1060 1065 1070 

10 Asp Arg Thr Asn Pro Ser His lie Ala Ala Ser Met Pro Gly Thr Val 

IO 1075 1080 1085 

O He Lys Val Leu Ala Glu Ala Gly Thr Lys Val Asn Lys Gly Asp His 

1090 1095 HOC 

Leu Met He Asn Glu Ala Met Lys Met Glu Thr Thr Val Gin Ala Pro 
ICS 1110 1115 1120 

phe Ser Gly Thr lie Lys Gin Val His Val Lys Asn Gly Glu Pro lie 
O 1125 1130 1135 

Gin Thr Gly Asp Leu Leu Leu Glu He Glu Lys Ala 
q 1140 1145 

ro 
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HoMep 
Kjiowa 


MG4 42 (KOHTpoJit.) 


MG4 42 (pMW119-pycA5 


L-Thr (r/ji) 


L-Glu (r/ji) 


L-Thr (v/ji) 


L-Glu (r/ji) 


1 


5,5 


9,5 


7,8 


12,3 


2 


3,2 


7,1 


9,8 


12, 3 


3 


3,6 


7, 1 


9,4 


13,3 


4 


3,4 


8,9 


9,8 


11, 8 


5 


3, 3 


8,9 


9,8 


11, 8 


6 


4,8 


7,3 


9,9 


11,8 


7 


3,3 


7,0 


10, 0 


10, 7 


8 


4,7 


8,3 


10, 0 


10, 4 


9 


3, 2 


7,3 


9,7 


11,2 


10 


2,6 


4,1 


10, 0 


10, 7 


CpejiHee 


3, 8 


7,4 


9, 6 


11,6 



CM 
O 

CD 

CO 

O 

CM 
<^ 



0£ 
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KoHCTpjHBrpoBamce mraMwa-pei 



teHTa B.subtilis pycA::KmR 



#JIH KJIOKHpOBBTTTTH 

nUP c ojtKrosyxjreDTK^ai-at 5'-GATATAAGGGGACTTCAGAG h 5*-GGCGCTTTATGCGTTTCAATC 
^ x xpouocoimoa JJHK B.imbtiHs 168 



Seal 



-I 



4- flfTK noJtBMcpmaa I 



+ Seal ^. 



T4 £HK mera3a; 




Clal 



^jncttoi 269 h.e. 



Ps«> 
pBRPYCA11 



CrnR(cal) 




Clal 



+■ Clal 



T4 £HK jncrasa; xpaHc^opMaipztfi F.coZi TGI 



^arweHT flHK B-SubtQis 
^JTKHOft 269 n.3£. 



Clal Clal 
Cm R(cat) X 




Pst)> 



pBRPYCA11CmR3 



Tpanc^opKcaxpaLH B.subt&s 168 trpC2 h OT6op kjiohob CmR 
B.subtffis trpC2 xyz(269 n.H.)::pBRPYCAUCmR3 

BBTerpKpo&aaxcait sjmOKisAa pBRPYCAJiCmRS 
| J— ■»!■■■ JL—wJL c ™ R ( cat ) TcR rep 4, 



ylaO 



CyLaP) rcH pycA 



I 



2S9 1 



pBR322 j 



BamHI 



Bfci^ejTeEro xpowocoiarofir AHK: pa3pe3aOTe c noMonp»w Fsfi; 

caAcojrgrgp&Ba Trae c novtomHio T4 JJHK. Jrnra3i>r; 
Tpa^c4>opvaip!ta s.coli TGI: 
kan-{ pUBHO) or6op TpaBc^opuaETOB TcR, CmR 



-BamHf 

+ BamHI 




itCtal 




CM 
O 

CD 

o 

CM 
C^ a 

Z> 



+ BgI2/ XCrnR 

T4 JHHK nzrasa; \ pP YC1 L^ciai 

Clal Tp-npzji JS.coZi.TGl \ // 

rfe)-pycA v V 2B5 n.a. 



Bgl2 



TpoHC$opMaJsra B.sub££2is 168 trpC2; 
OT(5op kjiohob KmR 

KmR B.subtOis trpC2 pycA::KmR ($chotot Asp(-), Trp(-). KmR) 

<£>hi\ 1 
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B.subtilis trpC2 pycA::KmR ($eHOTim Asp(-) KmR) 

IlepeHoc mac3aTa t irpKroroBJieHHoro 

H3 mxaxcMta B.subtUis recE::tet(TcR), $arow E40; 

or6op kjiohob TcR 

B.subtUis trpC2 pycA::KmR recE::TcR 
(<|eHOTHcn AspH TrpR KmR TcR) 

3 tot nrTajxvi fiibxn hchoxcbsobslh: s xaxiccTBe peiyaraseHTa rjix. KjioHspoBa.HTirH rena pycA . 

Xpowocoicsa^ JJHK mTamia B-subttZis 168 trpC2 

6wjia qacT H^K O pacmenjiena c homohi^io petrrpyicra3fci EcoRI. 




Tpasc4>opwan^5i B.subtUis trpC2 pycA::KmR recE::TcR; 
or6op xjtohob Asp{+) EmR KmR 

na MECBnaMajTHHoiS: cpe#e Cnm^afi:3eHa 6e3 r^Hxpaxa HaTpBLH. 



CM 

£HK ^pariuceHT ^jthhoS 9566 n.H. 
b iuia3MJip;e pPYCCRS co^epxHT 




yiaM 
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Sotl BamHI StuI 
Hindll EcoRl , HindllJ Scar 



MCS 



Snuil/Hindll 
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V«<7 l£V3> 
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